Learning points
• Spontaneous coronary artery dissection (SCAD) is an often misdiagnosed non-atherosclerotic cause of acute coronary syndrome in women presenting with myocardial infarction without traditional cardiovascular risk factors.
• Predisposing factors such connective disorders, autoimmune and inflammatory disorders, and notably fibromuscular dysplasia have all been reported SCAD.
• Intravascular ultrasound or optical coherence tomography can play an important role in the diagnosis of SCAD.
• Treatment remains a challenge and the ideal management strategy has yet to be determined (conservative vs. invasive management).
Introduction
Spontaneous coronary artery dissection (SCAD) is an uncommon and often misdiagnosed non-atherosclerotic cause of acute coronary syndrome (ACS). Clinical presentation ranges from ST-segmentelevation myocardial infarction (MI) to ventricular fibrillation and sudden death. Predisposing factors such connective disorders, autoimmune and inflammatory disorders, and notably fibromuscular dysplasia (FMD) have all been reported 1, 2 ; however, the treatment of patients with SCAD remains a challenge and the ideal management strategy has yet to be determined.
Timeline Case presentation
A woman, 42-year-old former smoker without atherosclerotic risk factors, family history of cardiac disease, sudden cardiac death, autoimmune disease, or regular medication, required the emergency medical services due to acute and pressure-like chest pain of high intensity associated with diaphoresis and mild shortness of breath with a duration of more than 20 min unrelated to emotional stress or intense exercise at that time.
On physical examination, the patient was slightly anxious with stable vital signs (heart rate 90 b.p.m., blood pressure 122/67 mmHg, and respiratory rate 19/min with an oxygen saturation of 98% on ambient air). Normal S1 and S2 heart sounds were present, no murmurs, or gallops. There were no signs of heart failure present.
An electrocardiogram (ECG) revealed sinus rhythm and 3-to 4-mm ST-segment elevations in leads V2 through V6. General treatment measures-300 mg of aspirin, 600 mg of clopidogrel, one dose of 0.4 mg of sublingual nitroglycerine, and an unfractionated heparin drip-were initiated. The patient was transferred to our cardiology unit by the emergency services for an emergent coronary angiography, which showed a dual lumen defect (TIMI 0), suggestive of a possible intimal dissection of the left anterior descending coronary artery involving the first diagonal branch artery, the ramus intermedius coronary artery with an extension to the left main coronary artery (Type 1 SCAD). Given the presence of involvement of proximal segments, a guide was passed to the anterior descending artery, which allowed the recovery of coronary flow and two stents were placed in the proximal and mid left anterior descending coronary artery after balloon dilation in each one. An intravascular ultrasound (IVUS) demonstrated a near-circumferential haematoma extending deeply into the media of the left main coronary artery. Based on this finding, drug-eluting stent implantation over the dissection was performed with the support of a guidewire located in the anterior descending artery and another in the circumflex artery to obtain more stabilization for its placement. Normal blood flow was restored with no residual stenosis (TIMI 3). During the procedure, she received electrical defibrillation due to two episodes of ventricular fibrillation.
After catheterization, the patient was without chest pain and a normalization of the ST-segment with anterior Q-waves (V1-4) with mild T-wave inversion was observed in the ECG. She was sent to the coronary care unit in stable condition for observation. Haematological examination indicated a marked peak in cardiac troponin T (cTnT) to 117 ng/mL (reference range 0-0.05). dysfunction (left ventricular ejection fraction 30%) with anterior wall akinesia. Anticoagulation therapy was initiated. The patient remained asymptomatic and was discharged under medical treatmentantiaggregant treatment (aspirin plus clopidogrel), vitamin K antagonist, beta-blockade, ACE inhibitor, spironolactone, and a high-dose statin-and close medical follow-up by the heart failure team. Due to the strong association between SCAD and FMD, a complete screening for FMD took place computed tomography angiography with its presence in renal (typical 'string-of-beads' aspect of the right renal artery), lower limb ('string-of-beads' appearance on right femoral artery), and brain arteries were confirmed. At 3-month follow-up after discharge, a repeat transthoracic echocardiogram revealed persistent severe left ventricular dysfunction (left ventricular ejection fraction 30%) without apical thrombus. Subsequently, the patient has not had additional medical events, remaining without symptoms (New York Heart Association I) after 1 year of follow-up.
Discussion
Spontaneous coronary artery dissection is an infrequent cause of ACS that is defined as a non-traumatic and non-iatrogenic tearing of the coronary wall. In the past, the prevalence of SCAD ranged from 0.1% to 1%, but nowadays, contemporary case series estimate that it is the underlying cause of 1.7% to 4% of all cases of ACS, and accounts for 0.5% of sudden cardiac deaths. This increase in prevalence is due to a more extensive use of intracoronary imaging, such as IVUS or optical coherence tomography (OCT). 3 The pathophysiology of SCAD involves the sudden disruption of the coronary artery wall, resulting in a separation of the inner intimal lining from the outer vessel wall. The trigger is thought to be either an intimal tear or bleeding from the vasa vasorum, resulting in intramural haematoma. Pressure-driven expansion of the haematoma forms a false lumen leading to external pressure on the true coronary lumen.
Spontaneous coronary artery dissection is commonly associated with a predisposing arteriopathy and precipitating stress factors. The most common identified arteriopathies are connective disorders, autoimmune and inflammatory disorders, and notably FMD. 4 Recently, Saw et al. 5 identified lesions of FMD in at least one extra coronary vascular bed in 31.3% of cases in its large multicentre prospective study and an incomplete screening or no-screening for FMD took place including involvement of the renal, iliac, and cervicocephalic arteries took place in 45.2% of its population. • Type 1 (evident arterial wall stain): the most common pattern.
Contrast dye staining of the arterial wall with multiple radiolucent lumens.
• Type 2 (diffuse stenosis of varying severity): Often missed or misdiagnosed. There is an appreciable abrupt change in arterial calibre and usually involves the mid to distal segments.
• Type 3 (mimic atherosclerosis): this appearance is similar to atherosclerosis with focal or tubular stenosis.
Intravascular imaging modalities, notably IVUS or OCT, aid diagnosis, and are essential for the diagnosis of Type 2 and Type 3 SCAD. 6 The use of medical therapy for the treatment of SCAD is largely empirical, with no randomized clinical trials having been carried out. Initial treatment is that standard to all ACS patients including the use of dual antiplatelet agents (aspirin and clopidogrel), heparin, and betablockers to preserve the patency of the true lumen and prevent thrombotic occlusion. 7 The choice to revascularize depends on the patient's clinical status and affected coronary anatomy. Distal dissections, for example, can be left untreated if coronary flow is good, but indications for revascularization include complete vessel occlusion, left main stem involvement, ongoing ischaemia, haemodynamic instability, and malignant ventricular arrhythmias. A conservative approach to stent implantation is mainly preferred, with stenting of the proximal segment to close the dissection entrance and to limit the risk of dissection propagation. 4, 7, 8 In these procedures, it is a challenge to advance the coronary guidewire into the true lumen, but both IVUS and OCT can help with this, and ensure optimal sizing, positioning, and placing of coronary stents. Coronary bypass grafting is reserved for patients with left main stem dissections or when percutaneous coronary intervention has been unsuccessful (TIMI 1 or 2) or is not technically possible in high-volume centres.
7
The short-and long-term prognosis, and risks of SCAD recurrence are highly relevant. In one of the largest reported cohorts of prospectively followed patients from SCAD registries, long-term adverse events were common, with a recurrent MI event rate of 16.8%, of which 10.4% were due to recurrent SCAD. The presence of hypertension and beta-blocker use were associated with an increased and decreased risk of recurrent SCAD, respectively. 5 In another smaller cohort, severe coronary tortuosity (defined as >2 consecutive curvatures >180 ) was also borderline associated with a higher risk of reoccurrence. 8 
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